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Abstract 

Introduction: Cantrell syndrome is a rare syndrome of congenital defects, which can be complicated by severe 
pulmonary hypertension and left ventricular diverticulum; it has proved difficult to treat in clinical practice. 

Case presentation: A 6-month-old Han Chinese baby girl weighing 3.5kg was diagnosed, using ultrasonography 
and radiography, as having Cantrell syndrome complicated by severe pulmonary hypertension. For safety, we 
divided management into two stages. For the first stage, we dealt with the left ventricular diverticulum and 
pulmonary hypertension. Three months later, we performed diorthosis for an intracardiac malformation. 

Conclusions: Cantrell syndrome with pulmonary hypertension may respond well to this novel two-stage operation, 
which needs more verification via clinical practice. 
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Introduction 

Cantrell syndrome is a rare syndrome of congenital de- 
fects involving the abdominal wall, sternum, diaphragm, 
pericardium, and heart. The spectrum of anomalies var- 
ies widely, ranging from incomplete to severe expression 
with involvement of other organ systems [1,2]. Cantrell 
syndrome with severe pulmonary hypertension is quite 
rare, and a case complicated by left ventricular diverticu- 
lum is extremely rare. The cardiac anomaly and severe 
pulmonary hypertension in Cantrell syndrome increases 
operative mortality. It is clinically difficult to safely and 
completely cure the syndrome [3]. We report a rare case 
of Cantrell syndrome complicated by severe pulmonary 
hypertension and left ventricular diverticulum in a pa- 
tient who survived two-stage operative procedures. 

Case presentation 

A 6-month-old Han Chinese baby girl weighing 3.5kg with 
a large (5 x 5cm) intact omphalocele over her anterior ab- 
dominal wall (Figure 1) was brought to our hospital by her 
parents who denied heart disease history. Her parents 
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were scared because of her large intact omphalocele after 
full-term normal delivery and worried that she would de- 
velop heart disease. The final diagnosis was made by radi- 
ography and ultrasound detection. Because of dextrocardia, 
the patients cardiac apex was located in the fourth inter- 
costal space on her right side. No murmurs indicating se- 
vere pulmonary hypertension were auscultated. The rest of 
her physical examination was normal. Radiography showed 
dextrocardia and a huge omphalocele (Figure 2, red arrow). 
Her sternum was short, with defective formation of its 
lower third. Echocardiography (Figure 3) also revealed dex- 
trocardia, an ostium secundum atrial septal defect (ASD) 
measuring 0.4cm with bidirectional shunt and a 1.2cm ven- 
tricular septal defect (VSD) with main right-to-left shunt. 
Patent ductus arteriosus and left ventricular diverticulum 
were discovered. The extent of her left ventricular diver- 
ticulum was to the omphalocele and ended with a cecum. 
The final diagnosis of Cantrell syndrome that was sus- 
pected by physical examination was confirmed by ultrason- 
ography and radiography. She underwent two-stage surgery 
after 1 month of medication with prostaglandin E. Her legal 
guardian gave consent for each of the treatments including 
surgery and drug management for the duration of her hos- 
pital stay. 
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Figure 1 Large intact omphalocele on the anterior abdominal 
wall. The omphalocele measured 5 x 5cm. 



The first stage of the treatment was aimed at improv- 
ing cardiac function and controlling her pulmonary 
hypertension before subjecting her to intracardiac repair. 
Adequate pulmonary flow control is a useful and effect- 
ive option for any patient with pulmonary hypertension. 
In addition, we aimed to help her gain weight by im- 
proving her nutrition, which would reduce the operative 
risk when we finally undertook the repair. When she 
seemed to be in better shape, we performed bilateral 
pulmonary artery (PA) banding through a median ster- 
notomy. We instituted banding of 6mm circumference 
for bilateral PAs using our handmade banding tape in 
which an expanded polytetrafluoroethylene sheet of 
0.4mm thickness was trimmed to 3.0mm width. The de- 
gree of banding may be determined by changes in oxy- 
gen desaturation. When the fraction of inspired oxygen 
(Fi0 2 ) was 1.0, oxygen desaturation was less than 60%. 
By loosening the right circumference from 12mm to 



14mm, the saturated oxygen (Sat0 2 ) level increased to 
81% at Fi0 2 80%. Finally, the circumferences of the right 
and left PA banding were fixed at 8mm and 6mm, re- 
spectively. We then ligated her left ventricular diverticu- 
lum and patched defects of her diaphragm and 
exomphalocele. Extubation was performed 3 hours after 
the operation. Inotropic support was completed 20 hours 
postoperatively. 

Three months after completion of the first-stage surgery 
stage 1, with uninterrupted prostaglandin E administration 
throughout, her Sat0 2 stabilized at 85% in room air. On 
that basis, we decided to perform the second operation 
through a median sternotomy. After extracorporeal circu- 
lation was established, the ductus arteriosus was sutured 
through a pulmonary trunk incision with 6-0 Prolene. 
Then, her ASD and VSD were patched through a right 
atrial incision. Both ASD and VSD patching were done 
with bovine pericardium sheet and 6-0 Prolene in running 
sutures. Her postoperative clinical course was not smooth. 

After 14 days of continuous intubation, she was extu- 
bated and was discharged from the hospital. At 6 months 
postoperatively, however, she died from respiratory fail- 
ure caused by a severe pulmonary infection. 

Discussion 

In 1958, Cantrell et al [3] described a rare syndrome that 
is characterized by the following anomalies: a supraumbili- 
cal abdominal wall defect (omphalocele or exomphalo- 
cele), lower sternum, a defect of the anterior diaphragm, 
dextrocardia, and congenital intracardiac defects, among 
others. The prognosis for patients with Cantrell syndrome 
is dependent on the severity of the omphalocele, cardiac 
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anomalies, and dextrocardia [4]. A detailed review of the 
literature indicates that the syndrome occurs in varying 
degrees of severity, from incomplete to severe expression 
with involvement of other organ systems [2]. Intracardiac 
defects, such as VSD, ASD, tetralogy of Fallot, and ven- 
tricular diverticulum, are common in Cantrell syndrome, 
whereas pulmonary hypertension is rare [5]. Based on the 
previously reported severity grades, our patient fell into 
the high-risk group. 

For our case, because of severe pulmonary hypertension, 
we preferred a two-stage operation. Controlling unstable 
pulmonary flow by main PA banding has been reported 
for truncus arteriosus [6], although it would not be indi- 
cated for all anatomical types. Bilateral PA banding can be 
used for patients with bilateral PA. During the first stage 
of treatment, we performed bilateral PA banding, ligated 
the left ventricular diverticulum, and patched defects of 
the diaphragm and exomphalocele. Everything went well 
during this stage. Three months later, for the second stage 
we sutured the ductus arteriosus and patched the ASD 
and VSD defects. She was extubated 14 days postopera- 
tively. She survived this stage but died 6 months later of 
respiratory failure due to a pulmonary infection. For this 
very rare case, we found that a two-stage surgical program 
was effective. It is our goal in clinical research to increase 
the survival rate. 



Conclusions 

Cantrell syndrome, which is diagnosed by ultrasonog- 
raphy and radiography, including computed tomography 
[7], is a rare syndrome of congenital defects. There is no 
ideal treatment regimen for it. In this case, a two-stage 
surgical plan was approved. It was a novel and effective 



treatment introduced to provide patients with a longer 
survival period and a higher survival rate. 

Consent 

Written informed consent was obtained from the pa- 
tients legal guardian for publication of this case report 
and any accompanying images. A copy of the written 
consent is available for review by the Editor-in-Chief of 
this journal. 
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